Differential Proteome of Liver and Brain Tissues in Paralichthys olivaceus under the Stress of Cadmium and Methyl Parathion by 那宏坤
 
学校编码：10384                               分类号      密级        







   硕 士  学  位  论  文 
在镉盐和甲基对硫磷的胁迫下牙鲆肝脏和脑组织差异蛋白
质组的研究 
Differential Proteome of Liver and Brain Tissues in 




指导教师姓名：黄 河 清  教授 
专  业 名 称：生物化学与分子生物学 
论文提交日期：2008 年 4 月 24 日 
论文答辩时间：2008 年 6 月 4 日 
学位授予日期：2008 年 7 月 1 日 
  
答辩委员会主席：陈  清  西 
评    阅    人：           
 

























































     
    本学位论文属于 
    1、保密(  )，在      年解密后适用本授权书。 
    2、不保密(  ) 
    (请在以上相应括号内打“√”) 
 
    作者签名：             日期：    年  月  日 


























目    录 
中文摘要 .................................................................................................................................... 1 
Abstract...................................................................................................................................... 3 
第一章 前 言 ......................................................................................................................... 5 














第四节 本论文主要研究内容和意义......................................................................... 21 
第二章 材料与方法 .......................................................................................................... 23 












2.7 平衡及第二向 SDS-PAGE电泳..............................................................32 
2.8 硝酸银染色............................................................................................32 
2.9 蛋白质的肽质量指纹鉴定....................................................................33 
第三章 结果与讨论 .......................................................................................................... 36 























第三节 甲基对硫磷胁迫牙鲆试验的结果................................................................ 61 
3.1甲基对硫磷在牙鲆肝脏中的残留情况.................................................61 
3.2 甲基对硫磷对牙鲆脑内 AchE活性的影响..........................................62 
3.3 甲基对硫磷胁迫下牙鲆脑组织的差异蛋白质组................................62 
3.4 讨论........................................................................................................65 
第四章 小 结 ....................................................................................................................... 70 
附录：牙鲆肝、脑差异蛋白的部分 PMF 图谱 .................................................. 72 
缩略语表 .................................................................................................................................. 82 






























Chinese abstract.................................................................................................................... 1 
Abstract...................................................................................................................................... 3 
Chapter 1 Foreword ........................................................................................................... 5 
1 Introduction of water pollution and its harmfulness .......................................... 5 
1.1 A summary of HMs and OPs pollution......................................................5 
1.2 The biological toxicity of HMs and OPs ...................................................6 
1.3 The biological toxicity of Cadmium and MP.............................................9 
2 Monitoring HMs and Ops water pollution and biomarkers ........................... 11 
2.1 Enzyme markers.......................................................................................13 
2.2 Stress proteins ..........................................................................................13 
2.3 Intracellular small antioxidants................................................................14 
2.4 The biomarkers of cell and nucleic acid ..................................................14 
2.5 Heavy metal ions and small organic molecules captured by Ferritin ......14 
3 Progress study on proteomics ................................................................................... 15 
3.1 The mainstream technology in proteomics ..............................................16 
3.2 The latest progress of proteomics ............................................................19 
3.3 Application of proteomics in environmental pollution monitoring .........21 
4 Significance and content of this thesis ................................................................... 21 
Chapter 2 Meterials and methods............................................................................ 23 
1 Materials ......................................................................................................................... 23 
1.1Biological materials ..................................................................................23 
1.2 Main reagents...........................................................................................23 
1.3 Main equipments......................................................................................24 
1.4 Preparation of reagents ............................................................................24 
2 Methods ........................................................................................................................... 28 
2.1Sample preparation ...................................................................................28 
2.2 Analysis of protein concentration by Bradford method...........................29 
2.3 Cadmium concentration tested by ICP-MS .............................................29 
2.4 Methyl parathion determinated by GC-MS .............................................30 
2.5 Enzyme activity assay..............................................................................30 
2.6 IEF electrophoresis ..................................................................................32 
2.7 Equilibrium and SDS-PAGE....................................................................32 
2.8 Silver stain ...............................................................................................32 
2.9 PMF analysis............................................................................................33 
Chapter 3 Results and Discussion............................................................................ 36 















1.1 Cadmium distribution in the tissues of  P. olivaceus .............................36 
1.2 Extraction strategies optimized for liver proteome..................................37 
1.3 Differential proteome of liver under the stress of Cadmium ...................41 
1.4 Discussion ................................................................................................47 
2 Simulated experiment of D. rerio............................................................................. 54 
2.1 MP distribution in the tissues of D. rerio.................................................54 
2.2 Effect of MP on enzyme activities of D. rerio .........................................56 
2.3 Discussion ................................................................................................60 
3 Results of P. olivaceus under the stress of MP ..................................................... 61 
3.1 Residues of MP in the liver of P. olivaceus .............................................61 
3.2 Effect of MP on the AchE activity in the brain of P. olivaceus................62 
3.3 Differential proteome of brain under the stress of MP ............................62 
3.4 Discussion ................................................................................................65 
Chapter 4 Conclusion ...................................................................................................... 70 
Attachments........................................................................................................................... 72 





















































































































Methods of water pollution detection mainly contain physical and chemical 
monitoring and biological monitoring. The fore could be well competent for the 
instantaneous and local pollution, and the latter meets the shortfall and play an 
important role in the objectively detection the harmful degree of the pollutants to the 
organism. In the degree paper, the writer choosed Paralichthys olivaceus (P. olivaceus) 
as research animal and different-display proteomics as main separated and analytical 
technologies to identify the different display proteins in the liver proteomic under the 
cadmium stress and in the brain proteomic under the Methyl parathion stress, 
respectively. Using Introduced Inductively Coupled Plasma Mass Spectroscopy 
(ICP-MS) to estimate the concentration of the cadmium in the several tissues of the P. 
olivaceus which had been feeding in the cadmium polluted seawater for 96 h, the 
result showed that the cadmium was obviously enriched which was up to 6-fold in the 
liver. It was indicated that cadmium may induce the most different proteins in the liver, 
and the most obvious trend change, which was likely to be optimum tissue for the 
different-display proteomics analysis and for the seeking of proteins acting as the 
indicators of the pollution degree and harmfulness under cadmium stress.  
The technology of differential centrifugation for liver proteomic preseparation 
which efficiently optimized the extraction strategy of the low-abundance proteins, 
was meaningful for increasing the categories of indicators and the detect sensitivity. 
Spectrum of two-dimensional electrophoresis (2D-PAGE) showed up to 1,900 spots 
of total protein in liver preseparated by differential centrifugation. Compared analysis 
by the proteomic software, 51 differential proteins were determined, which were 
obtained for further peptide mass fingerprinting (PMF) analysis and database research. 
Proteins relative to cadmium toxicity were detected, such as heat shock proteins, 
catalase and so on. It is suggested that the different display proteins are meaningful as 
the protein indicators for the monitoring and estimation of cadmium pollution degree 















Two of the main strategies for organic phosphorus pollution detecting are residue 
testing and enzymes activity assay in the organism. Zebrafish (classical biological 
model) was chosen as the research animal for the simulated experiment. Studies on 
the residues and the trend change by gas chromatography-mass spectrometry 
(GC-MS), and the activity trend of SOD, CAT, AchE by activity assay in the different 
tissues under the Methyl parathion (MP) induced. The result showed that MP mostly 
enriched in the liver, and AchE activity was consistently suppressed, furthermore, the 
purpose of the simulated experiment was to set up a research model for seeking the 
proteins as the indicators of the pollution degree and harmfulness under MP stress in P. 
olivaceus. 
In the case of residues analysis in liver and AchE enzyme activity assay in brain 
of P. olivaceus, under MP stress, the results were identical to that in the simulated 
experiment. 17 different expression proteins in brain of P. olivaceus under the MP 
stress were obtained by the utilization of different-display proteomics, containing heat 
shock proteins, glutathione S-transferase and so on. These proteins were meaningful 
findings not only for the monitoring proteins as the indicators of the pollution degree 
and harmfulness, but also for the MP toxicological mechanism and passway research, 
with the significant scientific research value and potential application value. 
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重金属的一个重要的毒理机制就是能与 DNA 结合，形成加合物，导致 DNA
的损伤。Flores[21]等用 pBR322 质粒螺旋 DNA 作为研究模型，发现在抗坏血酸
存在下，铬酸 Cr（Ⅵ）能够使 pBR322 的 DNA 从超螺旋形式向开环形式转化，
这种转化证明了 Cr（Ⅵ）和抗坏血酸使 pBR322 的 DNA 发生断裂。一些化疗药





们分别采用 MeHgCl 和 HgCl2 处理人 T-细胞，并分析线粒体的活性变化。结果
发现两种汞化合物均能引起线粒体膜通透性变化而影响线粒活性变化。在两种汞
化合物处理的细胞中，均出现线粒体膜电位下降、细胞内 pH 值发生变化、活性




































































性质与锌相似。因而 Cd 的毒性影响一般认为是通过干扰 Zn 的新陈代谢过程而
起作用。Cd 暴露将导致一系列对生物体的不利影响[30]。其毒性具有累积效应，
即使离开暴露环境很久，其残留金属仍然在起毒性作用，不幸的是，目前还没有
治疗 Cd 慢性中毒的特效药物。 
镉能降低机体内多种酶的活性，尤其是含锌、含巯基的抗氧化酶。镉与超氧
化物歧化酶、谷胱甘肽还原酶的巯基结合，与谷胱甘肽过氧化物酶中的硒形成硒











内金属浓度和解毒[32]。尽管 MT 可螯合一定浓度的 Cd2+，降低 Cd2+引起的肝损
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